While addressing the question of the limits of adaptation to lowered energy andaor protein intakes, the Working Group was of the opinion that it was important to distinguish between`steady state' and`non-steady state' situations. The following points therefore are relevant:
Lower limits of energy and protein intakes
While addressing the question of the limits of adaptation to lowered energy andaor protein intakes, the Working Group was of the opinion that it was important to distinguish between`steady state' and`non-steady state' situations. The following points therefore are relevant:
1. For adaptations to have occurred the responses to loweredalow energy and protein intakes must be capable of being sustained over a period of weeks or months. 2. A meaningful`steady state', in relation to acceptable ranges of intakes of energy andaor protein, is the maintenance of body size and body composition within a desirable range. In the case of children, this means the attainment of adequate growth, that is, appropriate increases in length (stature) and in body weight. 3. The lower limits of energy and protein intakes in adults must allow for the maintenance of an acceptable body mass index (BMI), that is, an adequate mass of muscle and suf®cient body energy stores for acceptable levels of physical activity with no functional impairmentaconstraint andaor behavioural change. In children, this lower limit of energy and protein intake must permit appropriate physical development (growth), physical activity, and behavioral (cognitive, affective and psychomotor) development.
With respect to these points and based on a review of the available evidence, it was concluded that there is no convincing evidence of increased metabolic ef®ciency in basal metabolic rate (BMR), when BMR is expressed per unit of fat free mass (FFM). However, use of FFM as denominator may not be entirely without problems, because there can be changes in the different components of the FFM, each with a different rate of basal oxygen consumption. Whenever increased metabolic ef®ciency is demonstrable using BMRaFFM as an indicator, it is likely that the organism is in a non-steady state or energy intakes have moved beyond the acceptable lower limits. Further, based on the present evidence, it is possible that there are physiological, biochemical and molecular processes and mechanisms that impart increases in metabolic ef®ciency as an energy sparing adaptive process to the lowered energy intake. These are not well understood and the quantitative contributions they may make to energy sparing adaptation needs to be computed. It appears that such changes are likely to be individually small, but taken together may be signi®cant in quantitative terms.
There is no convincing evidence of the existence of increased ef®ciency of physiological work with decreasing energy intake. However, the evidence that the lowering of physical work capacity is related to the body size and body composition changes associated with very low energy intakes is strong, both in children and in adults. There is also good evidence that ergonomic ef®ciency may be a bene®cial culturalasocialabiological adaptation. Ergonomic ef®ciency relates to the economy of movement in habitual work and physical activity. The extent of the contribution of ergonomic ef®ciency to energy sparing, however, is not well understood and has not been assessed in quantitative terms.
Behavioural adaptation in daily patterns of activity may appear intuitively to be a dominant energy sparing adaptation. The evidence for this is strong in children, but not in adults. The indications are that these are not bene®cial and carry a cost to the individual and the community and are in¯uenced both by volitional factors and employment opportunities.
Finally, an energy intake exceeding the level necessary to maintain appropriate body size and composition, adequate growth and maturation, as well as acceptable levels of activity, results in increased body energy content. Whether this entails bene®ts or untoward health consequences depends upon the nutritional and physiological status of individuals and populations. The limits to energy intake must allow for some weight gain in individuals at the lower end of the range of acceptable body sizes. Pregnancy is associated with positive energy balance, and pregnancy outcome is in¯uenced by maternal body size at conception and the weight gained during pregnancy.
Upper limits of protein intake
There appears to be no obvious upper limit of protein intake that healthy adults cannot accommodate to. There is evidence that strength-training athletes take as much as 4 gakgad, and in experimental studies 8 gakgad has been given for short periods without reported ill effects. In the past some populations appear to have lived off very high intakes of meat, providing 4 ± 8 g of protein per kg per d.
The Working Group's recommendation is based on the following analysis of possible consequences of consuming high protein diets, that have been investigated in the literature without necessarily being con®rmed or de®ni-tively established. These can be categorized as being either potentially advantageous or potentially detrimental to health. Therefore, it appears that none of the potential bene®ts of a high protein intake have been proven or adequately con®rmed, and some effects indicated in earlier work have been shown not to occur. The list of potentially harmful effects, although not fully proven either, indicates a potential for high protein to increase the incidence of chronic disease. Moreover, high protein is known to be harmful in a number of special groups of the population, such as malnourished patients during early recovery.
In view of the evidence that a high protein intake is more likely to be harmful than bene®cial, the recommendation for the general adult population is for the intake to remain within the range of 0.8 ± 2.0 gakgad, with possibly higher levels, up to 3 gakgad for strength training athletes. In particular population groups the speci®c recommendations might differ from those for the general population. In the elderly, there is some evidence for an increase in minimum protein requirements above those for the younger adult population, but we see no reason to recommend intakes at or above 2.0 gakgad. Not only do the elderly have a lower content of lean tissue relative to total body weight, but also their ability to dispose of the high load of amino acids by the liver and kidney might be lower than in the young. An upper limit of 2.0 gakgad allows for the use of protein supplements of modest size, if these are found to be advantageous, for example to increase muscle mass following earlier depletion.
During pregnancy, there is a small increase in protein requirement, to enable protein deposition in fetal and maternal tissues, but this is not suf®cient to suggest a change in the proposed upper limit of intake above 2.0 gakgad. There is evidence to suggest that balanced energyaprotein supplements increase birth weights of children born to underweight mothers. In full-term neonates, the recommended upper limit of protein in formula feeds has been set at 3.4 g of crude protein per 100 kcal, as there have been concerns that higher protein might lead to excessive renal solute load and abnormal acid base balance and plasma amino acid pro®le. It is dif®cult to set a recommended upper limit for premature infants, particularly since very low birthweight babies may require intakes between 4.0 and 5.0 gakgad. This matter is very much in¯ux and so the group did not adopt a speci®c recommendation at this time. At weaning it has been suggested that the upper value for a feeding formula of 4.5 g proteinakcal (providing a total protein intake of about 4.7 gakgad at 5 ± 6 months), suggested by the American Academy of Pediatrics, is far too high, and that an intake of 2.0 g proteinakgad is completely adequate.
Research needs
Low energy intakes:
1. More information and research are needed to understand and quantify the functional impairments due to low body energy stores, both in adults and in children. This includes not only studies on work ef®ciency and productivity but also on morbidity and immune function, for example. 2. More information and research are needed concerning the physiological, biochemical and molecular processes and mechanisms that may lead to energy sparing adaptations and an assessment of their quantitative contributions. 3. More data and further research are needed for a better understanding of ergonomic ef®ciency and its qualitative and quantitative contribution to energy sparing adaptations. 4. More research is needed to provide evidence of behavioural adaptation (culturalasocialabiological), particularly in adults, as well as an estimation of the costs of such adaptation to individuals and the community. 5. Research is needed to better understand the interactions of micronutrient de®ciencies that often co-exist and the responses to low levels of energy and protein intake. 6. Further development of methodologies for determination of body composition and its sub-compartments (particularly organ size and muscle mass) are essential, particularly for ®eld use in developing countries. Report of an IDECG working group JVGA Durnin et al
